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(54) Control system for electronic equipment 

(57) Wfien input equipment is instructed by a remo- 
con on tfie basis of a display of a monitor, a data signal 
is transmitted from a microcomputer of an AV amplifier 
to a microcomputer of a CD changer. When the signal 
is received by a microcomputer of a CD changer, display 
data is formed in the microcomputer of a CD changer 
on the basis of data in a memory and is outputted. In the 
AV amplifier, a switch is switched to the CD changer 
side. A cursor is formed by the microcomputer of an AV 
amplifer, the cursor and display dataf rom the CD chang- 
er are synthesized by an image synthesizing circuit and 
displayed on the monitor. When an instruction is gener- 
ated by the remocon on the basis of the display on the 
monitor, position coordinates of the cursor on the picture 
plane are generated from the microcomputer of an A/V 
amplifier to the microcomputer of a CD changer. On the 
basis of the display data and the position coordinates, 
the CD changer is controlled by the microcomputer of a 
CD changer. When a predetermined position on the pic- 
ture plane is instructed by the remocon, the control is 
returned to the AV amplifier. 
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Description 

The invention relates to a control system for elec- 
tronic equipment in which electronic equipment com- 
prising, for example, a plurality of AA/ (AudioA/isual) 
equipment connected are concentratedly controlled by 
one controller. 

Hitherto, many AA/ equipment which can perform 
an OSD (On Screen Display) output and has a GUI 
(Graphic User Interface) function existed. In such equip- 
ment, for example, a control state set by the user by us- 
ing a remote controller is displayed to a monitor con- 
nected to the equipment. Thus, the user can confirm a 
setting state of a control of the equipment even from a 
position away from the equipment. 

In the conventional AA/ equipment, it is possible to 
connect a plurality of equipment having the GUI func- 
tion, to select a video output and an audio output of each 
equipment, and to supply them to, for example, a mon- 
itor. 

However, hitherto, a remote controller to control 
each of those equipment is an exclusive-use controller 
for each equipment. Therefore, the user needs to ex- 
change and grasp the different remote controller every 
equipment to be operated and to operate it. There Is, 
consequently, a problem such that the GUI f unctbn pro- 
vided to inherently improve an operability causes a de- 
terioration in operability due to the operation such that 
the user exchanges and grasps the different remote 
controller 

Hitherto, an /W equipment such that a number of 
A/V equipment connected are controlled in a lump, for 
example, what is called an NM amplifier also existed. 
According to such an A/V amplifier information of the 
other A/V equipment connected is previously stored in 
a memory provided in the amplifier and a function is se- 
lected for the amplifier by a remote controller or the like 
using infrared rays is selected, thereby controlling those 
equipment connected. 

Consideration will now be made with respect to a 
case where an A/V equipment having a control corre- 
sponding to the A/V amplifier, for example, what is called 
a CD (Compact Disc) changer in which a number of CDs 
are enclosed and a specific CD is selected from a 
number of CDs and is reproduced is connected to the 
A/V amplifier In the NV amplifier, when the CD changer 
Is selected as a function, a control corresponding to the 
CD changer is displayed on a monitor connected to the 
amplifier. The user operates the remote controller or the 
like on the basis of the display, so that he can control 
the CD changer connected. 

When the connected equipment Is the CD changer, 
a list of titles of the CDs enclosed in the CD changer can 
be displayed on the monitor by a predetermined opera- 
tion. The titles which are displayed in this Instance are 
stored Into the memory of the A/V amplifier by transmit- 
ting information represented by characters reproduced, 
for example, in the CD changer to the A/V amplifier or 
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transmitting Information represented by characters by a 
direct Input to the A/V amplifier by a remocon or the like 
by the user However, in the /W amplifier, since the 
equipment which is connected cannot be specified, a 

5 large capacity in the memory cannot be allocated to the 
specific equipment. Therefore, there is a problem such 
that the A/V amplifier itself cannot display not so large 
amount of information. 

On the other hand, even in the foregoing CD chang- 

'0 er, the changer having the GUI function exists. In this 
case, in addition to the titles of the CDs enclosed in the 
CD changer, many information such as names of artists, 
titles of pieces of music recorded in the CDs, and the 
like can be displayed to the monitor On the basis of this 

'5 display, the user selects the CD by the remote controller 
and can select a desired piece of music with respect to 
the selected CD and can reproduce it. Various informa- 
tion represented by characters has previously been 
stored in the memory provided for the CD changer. In 

20 the example of the CD changer, different from the fore- 
going A/V amplifier, since information such as functions 
of the set, the number of discs, and the like is obvious, 
an optimum memory construction can be used. In this 
case, however, the user has to operate the remote con- 

25 trollers of both of the N\l amplifier and the CD changer 
It is, therefore, an object of the invention to provide 
a concentrated control system of electronic equipment 
which can perform a concentrated remote control in a 
system to which A/V equipment having the GUI function 

30 is connected. 

According to the Invention, to solve the foregoing 
problem, there is provided a concentrated control sys- 
tem of electronic equipment for concentratedly control- 
ling a plurality of electronic equipment, characterized by 

35 comprising: at least one or more electronic equipment 
which are connected by a predetermined method and 
can be controlled by a predetermined control signal; a 
controller for transferring the control signal to at least 
one of the electronic equipment; transfer means for 

40 transferring a data signal to each of the electronic equip- 
ment; discriminating means for discriminating contents 
of the data signal transferred by the transfer means; and 
selecting means for selecting the electronic equipment 
on the basis of a discrimination result in the discriminat- 
es ing means and displaying display data from the selected 
electronic equipment, wherein a control Is shifted to the 
selected electronic equipment. 

According to the invention, to solve the foregoing 
problem, there Is provided a controller which Is used in 

50 a system for concentratedly controlling a plurality of 
electronic equipment which comprises at least one or 
more electronic equipment which are connected by a 
predetermined method and can be controlled by a pre- 
detemnined control signal, transfer means for transfer- 

55 ring a data signal to each of the electronic equipment, 
discriminating means for discriminating contents of the 
data signal transferred by the transfer means, and se- 
lecting means for selecting the electronic equipment on 
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the basis of a discrimination result in the discriminating 
means and displaying display data from the selected 
electronic equipment, and in which a control is shifted 
to the selected electronic equipment on the basis of the 
control signal, characterized in that the control signal is s 
transferred to at least one of the electronic equipment 
for the system. 

According to the invention, to solve the foregoing 
problenn, there is provided electronic equipment which 
can be controlled by a predetermined control signal and io 
in which a plurality of electronic equipment can be con- 
nected, characterized by comprising: transfer means for 
transferring a data signal to the other electronic equip- 
ment connected; receiving means for receiving a data 
signal from the other electronic equipment connected; is 
discriminating means for discriminating contents of the 
data signal received by the receiving means; and select- 
ing means for selecting the other electronic equipment 
on the basis of a discrimination result in the discriminat- 
ing means and displaying display data from the selected 20 
other electronic equipment, wherein a control is shifted 
to the other electronic equipment on the basis of a pre- 
determined control signal. 

As mentioned above, according to the invention, 
among the connected electronic equipment, the control 25 
is shifted to the electronic equipment selected on the 
basis of an instruction of the controller and the display 
data from the selected electronic equipment is dis- 
played, so that the electronic equipment can be concen- 
tratedly controlled. 30 

The above and other features and advantage of the 
present invention will become readily apparent from the 
following non-limltatlve detailed description of embodi- 
ments of the present invention given with reference to 
the accompanying drawings, in which: 3S 

Fig. 1 is a schematic diagram showing an example 
example of an A/V system to which the invention is 
applied; 

Figs. 2A and 2B are circuit diagrams showing an 40 
example of a circuit construction of a control signal 
input/output section; 

Fig. 3 is a schematic diagram for explaining a con- 
nection of a plurality of A/V equipment according to 
the invention; 4S 
Fig. 4 is a schematic diagram showing an example 
of a transfer method of data signals among the A/V 
equipment according lo an embodiment of the in- 
vention; 

Fig. 5 is a schematic diagram showing an example so 
of a construction of data that is transferred in the 
embodiment; 

Fig. 6 is a block diagram showing an example of a 
construction of the A/V system according to the em- 
bodiment. 55 
Fig. 7 is a schematic diagram showing an example 
of the first display picture plane on a monitor; 
Fig. 8 is a schematic diagram showing an example 



of a display picture plane on the monitor; 
Fig. 9 is a schematic diagram showing an example 
of a display picture plane on the monitor; and 
Fig. 1 0 is a schematic diagram showing an example 
of a display picture plane on the monitor. 

An embodiment of the invention will now be de- 
scribed hereinbelow with reference to the drawings. Fig. 
1 shows an example of an /W system to which the In- 
vention is applied. A control of the /W equipment ac- 
cording to the invention will be schematically explained. 
In the invention, as shown in Fig. 1 , a path of video signal 
and audio signal (hereinafter, referred to as an /W sig- 
nal line) and a path of a control signal for controlling each 
of connected A/V equipment (hereinafter, referred to as 
a control signal line) are separately provided and those 
paths are connected by different connecting lines, re- 
spectively. An instruction code comprising various infor- 
mation and a control signal is included in the control sig- 
nal, thereby enabling an interlocking operation to be per- 
formed among the connected A/V equipment. 

In the example shown in Fig. 1 , an amplifier 1 , a CD 
player 2, and a cassette deck 3 are connected by control 
signal lines and A/V signal lines, respectively. A video 
output of the amplifier 1 and a monitor 4 for displaying 
a video signal to a display are connected by a connect- 
ing line. 

In this case, for example, when a play button of the 
CD player 2 is depressed and the CD player is set into 
a play mode, a signal indicative of the play mode is out- 
putted so as to transfer as a control signal to the control 
signal line. In the amplifier 1, a function button as a 
switch to select a function of the amplifier 1 is automat- 
ically switched so as to select the /W signal input path 
from the CD player 2 on the basis of the control signal. 
Thus, the user can listen to an audio signal reproduced 
by the CD player 2. When an image signal indicative of, 
for instance, a setting mode of the CD player 2 is out- 
putted from the CD player 2, the image signal is supplied 
to the monitor 4 through the amplifier 1 and an image is 
displayed to the monitor 4 on the basis of the image sig- 
nal. 

For example, when a play button of the cassette 
deck 3 is depressed, a signal indicating that the cassette 
deck 3 is in the play mode is outputted as a control signal 
from the cassette deck 3. On the basis of this signal, in 
the amplifier 1 , the /W signal input path is automatically 
switched from the path from the CD player 2 to the path 
from the cassette deck 3. As a resutt, the user can listen 
to an audio signal reproduced by the cassette deck 3. 

VJhen an image signal indicative of a setting mode 
or the like of an equipment is outputtedf rom the cassette 
deck 3, the image signal is supplied to the monitor 4 
through the amplifier 1 and an image based on the im- 
age signal is displayed on the monitor 4. 

In the above example, the equipment which was set 
into the play mode notifies the other equipment of the 
setting mode, thereby allowing various switches corre- 
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spending to the notified equipment to be autonnaticaliy 
switched. Since such a notification is not a command 
which is sent to the connected equipment from the side 
where information composed of the control signal is 
transmitted, in the equipment which received the infor- 
mation, the received information is selected or omitted 
and the optimum state is derived. 

A control opposite to the above control is also pos- 
sible. That is, in the amplifier 1 , an instruction code to 
the other AA/ equipment connected is transmitted as a 
control signal, thereby enabling the other AA/ equipment 
connected to be controlled. In the connection example 
of Fig. 1, the function button of the amplifier 1 Is set so 
as to select, for instance, the AA/ signal Input path from 
the CD player 2. Thus, a control signal so as to set the 
CD player 2 into the play mode is automatically output- 
ted from the amplifier 1. A CD is automatically played 
by the CD player 2 which received the control signal. 
Since the control signal is also supplied to the cassette 
deck 3 together with the CD player 2, if the cassette deck 
3 is in the play mode in this instance, a control so as to 
stop it can be also performed. According to the invention 
as mentioned above, a plurality of A/V equipment can 
be simultaneously controlled by one operation. 

Fig. 2A shows an example of a circuit construction 
of a control signal input/output section which enables 
the control signal to a plurality of equipment to be trans- 
mitted as mentioned above. An input signal from an out- 
put port (not shown) of a microcomputer of the A/V 
equipment is supplied to a terminal 14. The terminal 14 
is connected to a base of a transistor TR1 through a re- 
sistor R2. A resistor R3 is connected between the base 
of the transistor TR1 and a grounding terminal 15. An 
emitter of the transistor TR1 is connected to the ground- 
ing terminal 15 through a resistor R4 and is also con- 
nected to contact terminals 10b and lib of terminals 10 
and 11 , respectively. An input Is supplied loan input port 
(not shown) of the microcomputer through a temninal 12. 
A resistor R1 is connected between the terminal 12 and 
a power source terminal 1 3. The terminal 1 2 is connect- 
ed to an anode of a diode D1 . A cathode of the diode 
D1 is connected to a collector of the transistor TR1 and 
is also connected to the contact terminals 1 0a and Ha of 
the terminals 10 and 11, respectively. 

The control signal input section is provided for each 
^N equipment and the terminals 10 and 11 of each A/ 
V equipment are mutually connected. As shown in Fig. 
2B, when a plurality of such circuits are connected by 
the terminals 10 and 11, they can be considered as an 
OR circuit in which the transistor TR1 of each circuit is 
used as a switch. In this case, a signal at the "L° level 
is supplied as an initial state to the tenninal 14 of each 
circuit. At this time, a signal at the °H° level is outputted 
to the terminal 11 of each circuit. In any one of the cir- 
cuits, by supplying the signal at the °H" level to the ter- 
minal 1 1 , the level at the terminal 1 1 of each circuit can 
be set to the "L" level. 

Since such a circuit is used, a plurality of /W equip- 



ment can be serially connected. That is, as shown in 
Fig. 3, by mutually connecting the tenninal 10 or 11 pro- 
vided for each equipment to the terminal 10 or 11 of the 
other equipment, a construction shown in Fig. 2B men- 
5 tioned above is realized. The control signal can be trans- 
mitted from any one of the connected equipment and 
any equipment can receive the transmitted signal. Ac- 
cording to this construction, the number of equipment 
which are connected by a serial chain is not limited. 

Actually, the number of equipment which can be 
connected Is limited by a factor such as a capacity of a 
transmission line which is used for connection or the 
like. 

Fig. 4 shows an example of a transferring method 
'5 of a data signal among the NM equipment according to 
the embodiment. As mentioned above, since the control 
signal input/output section according to the embodiment 
is constructed so as to form an OR circuit as a whole, 
the signal at the "L" level is outputted as data for the 
20 signal at the "H" level which is set to be default. In this 
example, the data is classified depending on a length of 
Interval of the "L" level. In this data that is transferred as 
serial data, a start bit Indicates the start of data trans- 
mission. Bit data is expressed by an on bit. The on bit 
25 of a long interval indicates °1 ° and the on bit of a short 
interval indicates "0°. The bit data is separated by an off 
bit at the °H° level. An example of a length of interval of 
each bit is shown below. 

Start bit = 2.4 msec 
Off bit = 0.6 msec 
On bit ("0") = 0.6 msec 
On bit('"r) = 1.2 msec 

The above values are not limited to such an exam- 
ple but a length of interval corresponding to each data 
can be also set to another length. It is preferable to set 
the length in correspondence to a communicating 
speed. 

The data is constructed by setting eight bits, name- 
ly, one byte to a minimum unit and is transferred. Fig. 5 
shows an example of a data construction. First one byte 
indicates a control code. The control code shows a 
name of connected A/V equipment and also indicates a 
distinction about wrtiether the data Is instruction data to 
the equipment or mode data from the equipment. For 
instance, in the foregoing example of Fig. 1 , when the 
data signal lo be transferred is an instruction to the CD 
player 2, the control code is set to "90". When it is the 
data that is transmitted from the CD player 2 and indi- 
cates the mode of the CD player 2, the control code is 
set to "98°. 

Although a data size of the above data is not par- 
ticularly limited, actually, it is preferable to set it to about 
16 bytes in consideration of a point such as a transfer 
speed or the like. 

In the atxjve construction, when the signals are 
transmitted at the same timing from a plurality of equip- 
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ment, there is a possibility such that a conflict of the sig- 
nals occurs and erroneous data is transmitted or re- 
ceived. For example, when the off bit and the on bit are 
transmitted at the same timing from different equipment, 
the off bit at the °H° level is used as an on bit at the °L° 
level. In the circuit, the signal supplied from the terminal 
14 is inverted at the terminal 12 and is detected. By us- 
ing such a nature and by monitoring the own data signal 
in each equipment, the conflict can be detected. When 
the conflict is detected, for example, the data signal is 
again transmitted after a predetermined time interval is 
delayed. 

Fig. 6 shows an example of a construction of an fiJ 
V system according to the embodiment and this is an 
example in which an A/V amplifier 20 and a CD changer 
30 are connected through the terminal 10 or 11 . A mon- 
itor 40 to display a video image is connected to the A/V 
amplifier 20. A plurality of (for example, 200) CDs can 
be enclosed in the CD changer 30. For explanation, two 
going and returning systems are shown as signal paths 
between terminals 10 or 11 in the diagram. To avoid 
complexity, portions such as an audio signal system and 
the like which are not directly concerned with the present 
invention are omitted. 

In the AA/ amplifier 20, a microcomputer 21 is made 
up of, for instance, a microprocessor and a necessary 
memory such as RAf^ or ROM. The microcomputer 21 
has a display unit 25 for converting character data or 
predetermined control data into an image signal that can 
be displayed by the monitor 40. Further, although not 
shown, the foregoing control signal input/output section 
shown in Fig. 2A exists between the microcomputer 21 
and the terminals 10 and 11. The control signal supplied 
from the terminal 10 or 1 1 is supplied to the microcom- 
puter 21 through the control signal input/output section. 

A cursor signal is formed in the microcomputer 21. 
The cursor signal assists the user when he designates 
coordinates on a screen of the monitor 40. For example, 
a shape of hand or an arrow which is pointed out is dis- 
played on the monitor 40. The cursor signal is supplied 
to one input terminal of an image synthesizing circuit 22. 

In the microcomputer 21 , image data based on data 
stored in a memory 23 is formed. The image data is con- 
verted into an image signal by the display unit 25. The 
image signal is supplied to one input terminal of a 
switching circuit 24 whose selection is controlled by a 
control signal that is outputted from the microcomputer 

21. An output of the switching circuit 24 is supplied to 
the other input terminal of the image synthesizing circuit 

22. The image signals supplied to one and the other in- 
put terminals are synthesized by the image synthesizing 
circuit 22. The synthetic image signal is supplied to the 
monitor 40 and is displayed. 

The inrage synthesis which is performed in the im- 
age synthesizing circuit 22 is executed so that two pic- 
ture planes will not influence each display using an ex- 
isting technique. Forthis purpose, in the synthetic image 
that is obtained by the image synthesizing circuit 22, the 
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cursor can freely move in the picture plane. 

The A/V amplifier 20 can be remote controlled. Al- 
though not shown, such a remote control is realized by 
a method whereby, for example, the amplifier 20 has a 
s photosensing unit of an infrared signal and an infrared 
signal is transmitted to the photosensing unit by a re- 
mote control commander (hereinafter, abbreviated to a 
"remocon") which can modulate a control command for 
the amplifier 20 and can transmit a modulated signal as 

TO an infrared signal. When the infrared signal is received 
by the A/V amplifier 20, the signal is analyzed by the 
microcomputer 21 of the A/V amplifier 20. The amplifier 
20 is controlled on the basis of an analysis result. 
A direction sensing device by, for example, a gyro 

'5 mechanism or the like is built in the remocon. Ivlovement 
data is formed on the basis of direction data detected 
by the direction sensing device. In this case, when a val- 
id range of the screen of the monitor 40 exists in the 
direction where the remocon directs, actual coordinates 

20 of the screen of the monitor 40 are set to coordinate in- 
formation. The movement data is formed on the basis 
of the coordinate information. The cursor is moved on 
the screen of the monitor 40 on the basis of the move- 
ment data. When a predetermined operation is per- 

25 formed for the remocon by the user, the function shown 
at the position on the screen of the monitor 40 where 
the cursor exists is designated and the designated func- 
tion is realized. 

The signal which is transmitted from the remocon 

30 is not limited to the foregoing infrared signal. For exam- 
ple, a frequency modulated radio wave can be used as 
such a signal. In case of using a radio wave, the signal 
can be detected in a range wider than that in case of 
using the infrared signal. 

35 The formation of the movement data based on the 
instruction of the remocon is not limited to the foregoing 
method using the direction sensing device built in the 
remocon. For example, it is also possible to provide di- 
rection keys corresponding to the upper, lower, left, and 

40 right directions for the remocon and to form the move- 
ment data on the basis of the operation by the direction 
keys. The formation of the movement data can be also 
performed on the basis of the operation of what is called 
a 4-directions-key, joystick, or the like. 

45 In the CD changer 30, the foregoing control signal 
input/output section shown in Fig. 2A exists between a 
microcomputer 31 comprising a microprocessor, an 
RAM, an ROM, and the like and terminals 10' and 11'. 
The control signal supplied from the terminal 10 or 11 is 

so supplied to the microcomputer 31 through the control 
signal input/output section. 

In a manner similar to the foregoing microcomputer 
21 , the microcomputer 31 has a display unit 33 for con- 
verting character data or predetermined control data in- 

55 to an image signal which can be displayed by the mon- 
itor 40. Image data based on the data stored in a mem- 
ory 32 is formed in the microcomputer 31 . The image 
data is converted into an image signal by the display unit 
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33 and is supplied as a video output to the AA/ amplifier 
20. In the amplifier 20. the image signal is supplied to 
the other input terminal of the switching circuit 24. 

In the CD changer 30, a mechanical unit 34 to ac- 
tually exchange or drive the CD is controlled by a control 5 
signal from the microcomputer 31. 

An example of the operation of the A/V amplifier 20 
will now be described with the above construction. It is 
now assumed that in the function of the AA/ amplifier 
20, the path to which the CD changer 30 is connected io 
is selected. As mentioned above, a video output from 
the CD changer 30 is supplied to the amplifier 20 and is 
selected as an input function. 

In such a connecting state, a power supply of the 
CD changer 30 is turned on preliminarily or simultane- 'S 
ously with a power supply of the AA/ amplifier 20 is 
turned on. The above power-on operation is realized, 
for example, by providing power supplying means which 
is interlocked with the A/V amplifier 20 for the A/V am- 
plifier 20 and by supplying a power source of the CD 20 
changer 30 from the power supplying means. When the 
power source of each of the connected A/V equipment 
is turned on, a data signal including information (model 
data) indicative of each equipment is transmitted from 
the terminal 10 or 11 of each equipment. When the mod- 2S 
el data signal of each of the connected equipment is re- 
ceived by the A/V amplifier 20, the equipment connected 
to the amplifier 20 is discriminated. 

For example, the model data signal indicative of the 
CD changer 30 is generated from the CD changer 30. 30 
When the model data signal is received by the AJV am- 
plifier 30, a fact that the CD changer 30 is connected to 
the A/V amplifier 20 is discriminated. Now, information 
indicating that, for instance, the CD changer 30 has the 
video output is allowed to be included in the model data 35 
signal, thereby enabling the A/V amplifier 20 to recog- 
nize such a fact- 
Fig. 7 shows an example of the first display picture 
plane on the monitor 40. At this time point, in the switch- 
ing circuit 24 of the A/V amplifier 20 shown in Fig. 6, one 40 
input terminal as a microcomputer 21 side is selected. 
The display picture plane is formed by the microcom- 
puter 21 on the basis of the information stored in the 
memory 23. The image supplied to the image synthe- 
sizing circuit 22 through the switching circuit 24 and the 4S 
cursor formed by the microcomputer 21 are synthesized 
in the image synthesizing circuit 22. The synthetic image 
signal is supplied to the monitor 40, so that an image is 

displ ayed; 

^s shown in Fig. 7, various control displays are"ar-i so 
t rranged:on'a:pic;t0re-plane=50-A^display--anrangedat-the 
\jo\ u ) right edge of the picture plane 50 Is a sound volumecor? - 
\tr ol dis play.-A control display is arranged to two stages 
at the lower edge of the picture plane 50. The display at 
the lower edge is a control display that is peculiar to the 55 
equipment selected by the function in the A/V amplifier 
20. In the example in which the CD changer 30 is se- 
lected, a control display regarding the selection of the 



CD is performed at the upper stage, and a control dis- 
play regarding the reproduction of the selected CD is 
performed at the lower stage, respectively. 

A control display to display a menu for switching the 
function of the amplifier 20 is arranged at the upper edge 
of the picture plane 50 and a control display to display 
a menu for audio control is arranged at the left edge, 
respectively. An image which is supplied from the equip- 
ment designated by the function can be displayed in the 
center portion of the picture plane 50. The display in the 
center portion will be described hereinlater. 

As shown in Fig. 7, a cursor 51 is displayed at an 
arbitrary position on the picture plane. The cursor 51 is 
moved on the basis of the movement data which is ob- 
tained by the foregoing method and is overlaid to a de- 
sired control display of the picture plane 50. By perform- 
ing a predetermined operation for the remocon, for ex- 
ample, by depressing an "ENTER" key provided for the 
remocon, a control shown in the control display on which 
the cursor 51 is overlaid is selected. 

On the picture plane 50, when "LIST" shown at the 
lower stage is designated, the operating mode is 
switched and the display of the picture plane 50 is set 
to contents shown in Fig. 8 or 9. The displays of Figs. 8 
and 9 are based on the image signal which is supplied 
from the CD changer 30. That is, when "LIST" is select- 
ed, the control signal including a mode switching code 
is transmitted from the AA/ amplifier 20 to the CD chang- 
er 30 by the control of the microcomputer 21. In the CD 
changer 30, an image signal is formed by the microcom- 
puter 31 on the basis of the mode switching code and 
is outputted. 

On the other hand, on the A/V amplifier 20 side, an 
input terminal of the switching circuit 24 is switched from 
one input terminal to the other input terminal as a CD 
changer 30 side by the control of the microcomputer 21 . 
Thus, the image signal outputted from the microcomput- 
er 31 is supplied to the image synthesizing circuit 22 
through the switching circuit 24. In the image synthesiz- 
ing circuit 22, the image signal and the cursor signal sup- 
plied from the microcomputer 21 are synthesized and 
displayed on the monitor 40. 

In Figs. 8 and 9, for example, in Fig. 8, a list of the 
titles of the CDs enclosed in the CD changer 30 is dis- 
played (picture plane 52). In Fig. 9, a list of music pieces 
recorded in the selected CD is displayed (picture plane 
54). In Fig. 8, when a predetermined CD title is selected, 
the operating mode is further switched and the display 
of the picture plane 52 is shifted to a display of a picture 
plane 54 of Fig. 9. 

As mentioned above, when the display is performed 
on the basis of the image signal supplied from the CD 
changer 30, the control signal which is supplied from the 
A/V amplifier 20 to the CD changer 30 is made up of 
coordinate data of the cursor 51 at a position where the 
"ENTER" key was depressed. The coordinate data is 
supplied as a control signal to the microcomputer 31 of 
the CD changer 30 from the microcomputer 21 through 
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the terminal 10 or 11 and terminal 10" or 11'. 

By supplying the coordinate data from the AA/ am- 
plifier 20 to the CD changer 30, the picture plane control 
is shifted from the AA/ amplifier 20 to the CD changer 
30. That is, in the microcomputer 31 , the image data (im- s 
age data to display the foregoing picture plane 52 or 54) 
supplied to the A/V amplifier 20 and the supplied coor- 
dinate data are made correspond and the control based 
on the control display displayed on the picture plane 52 
or 54 is performed. w 

That is, by the operation of the remocon by the user, 
for example, the cursor 51 is matched with the control 
display displayed on the picture plane 52 and, for in- 
stance, the "ENTER" button is depressed. An infrared 
signal including data indicative of the position of the cur- is 
sor is transmitted from the remocon to the infrared pho- 
tosensing unit of the A/V amplifier 20. This signal is an- 
alyzed by the microcomputer 21 . On the basis of the ob- 
tained coordinate data of the cursor 51 , a cursor image 
signal is formed in the microcomputer 21 . The cursor 20 
image signal and the image signal supplied from the CD 
changer 30 are synthesized by the image synthesizing 
circuit 22 and the picture plane 52 is formed and dis- 
played on the monitor 40. The coordinate data of the 
cursor 51 is also supplied to the microcomputer 31 of 2S 
the CD changer 30. 

In the microcomputer 31 , the contents of the control 
are discriminated on the basis of the supplied coordinate 
data and the image data for the picture plane 52. The 
image data is formed on the basis of the contents of the 30 
control. For example, the title data of the CDs which has 
previously been stored in the memory 32 is read out and 
the image data is formed by the microcomputer 31 on 
the basis of the title data which was read out. The image 
data is converted into an image signal by the display unit 35 
33 and is supplied as video output to the A/V amplifier 
20. As mentioned above, the control of the CD changer 
30 by the remocon of the /VV amplifier 20 is performed. 

For example, a list of the titles of the CDs enclosed 
In the CD changer 30 is displayed on the picture plane 40 
52 shown in Fig. 8. The user can select a desired CD 
from the displayed title list by the operation of the remo- 
con. For example, although 200 CDs can be enclosed 
in the CD changer 30, for instance, ten titles can be dis- 
played in a lump on the picture plane 52. On the picture 45 
plane 52, the other titles can be sequentially displayed 
by operating a scroll bar 53 provided at the right edge 
of the picture plane 52 by using the remocon. The above 
display can be performed by a method whereby the title 
data of the CDs is sequentially read out from the mem- so 
ory 32 in the CD changer 30 in association with the op- 
eration of the scroll bar 53 by the remocon. 

The selection of the CD based on the picture plane 
52 Is also similarly performed. For example, on the pic- 
ture plane 52, a CD title display line where the cursor ss 
exists is emphasized by an inversion display or the like. 
By depressing the "ENTER" button of the remocon in 
the line on which a desired CD title is displayed, the CD 



is selected. The music title data of the CDs enclosed in 
the CD changer 30 can be preliminarily stored in the 
memory 32. When the CD is selected, the music title 
data of the selected CD is read out from the memory 32. 
On the basis of the music title data which was read out, 
image data for displaying the picture plane 54 is pro- 
duced in the microcomputer 31 and is converted into the 
image signal by the display unit 33. The image signal is 
supplied as a video output to the A/V amplifier 20. By 
selecting a desired one of the music titles displayed on 
the picture plane 54, the CD can be reproduced. 

An "EXIT" button 55 is provided for the picture 
planes 52 and 54 which are displayed on the basis of 
the video output supplied from the CD changer 30. By 
designating the button 55, the screen can be returned 
to the previous picture plane. For example, when the 
"EXIT' button 55 is designated on the picture plane 54, 
the picture plane 52 is displayed. When the button 55 is 
designated on the picture plane 52, the control is shifted 
from the CD changer 30 to the AN amplifier 20. Such a 
shift is performed by generating a predetermined control 
signal from the microcomputer 31 to the microcomputer 
21 . On the basis of the control signal, the switching cir- 
cuit 24 is switched and the picture plane 50 formed by 
the microcomputer 31 is displayed on the monitor 40. 

According to the embodiment, two kinds of instruc- 
tion codes to instruct different controls exist in the con- 
trol signal which is generated from the /W amplifier 20 
to the CD changer 30. In the instruction codes, for ex- 
ample, the first code is set to "goSA" and the second 
code is set to "9039°. 

Among them, the first code is used in, for example, 
a case where the cursor can be freely moved on each 
picture plane as mentioned above. In this case, since 
the cursor can freely move in the picture plane, for ex- 
ample, only when the "ENTER" key is depressed in the 
remocon, the coordinate data of the cursor at that time 
is transmitted from the /W amplifier 20 to the CD chang- 
er 30. A predetermined control is performed to the CD 
changer 30 in response to the coordinate data. The cur- 
sor display is formed on the /W amplifier 20 side. 

Since there is a limitation in the transfer speed of 
the control signal, if the movement data is transmitted 
from the A/V amplifier 20 to the CD changer 30 in a real- 
time manner, a time lag occurs between the cursor dis- 
play in the picture plane and the operation of the remo- 
con. Therefore, it is necessary to avoid a deterioration 
in operability. Thus, if the transfer speed of the control 
signal is sufficiently high, the control of the cursor dis- 
play can be also performed on the CD changer 30 side. 

On the other.hand, the second code is used' in the 
case where, for. example, the cursor is moved in each 
picture plane^every control display.. This state corre- 
sponds to a case where the remocon of the /W amplifier 
20 has the upper, lower, left, and right direction keys or 
a cross-key as mentioned above. In this case, after the 
switching circuit 24 was switched to the CD changer 30 
side, each time the direction key of the remocon of the 



13 



EP0 843 419 A2 



14 



AA/ amplifier 20 is depressed, an instruction code so as 
to perform the cursor movement corresponding to the 
depressed l^ey is transmitted as cursor movement data 
from tlie AA/ amplifier 20 to the CD changer 30. The 
display of the cursor movement due to the movement 
data is executed on the CD changer 30 side. 

When the cursor is moved for the target control dis- 
play, in the remocon of the AA/ amplifier 20, for example, 
by depressing the "ENTER" key, the selection is per- 
formed. In the CD changer 30, the control corresponding 
to the "ENTER" key is executed. 

Even in any of the foregoing first and second in- 
struction codes, for example, by selecting the "EXIT" 
button 55 in the picture plane 52, the operating mode is 
switched and the picture plane control can be returned 
from the CD changer 30 to the AA/ amplifier 20. The 
instruction code is transmitted from the CD changer 30 
to the A/V amplifier 20. In the A/V amplifier 20, the 
switching circuit 24 is switched in accordance with the 
instruction code. 

In the above description, although the CD changer 
30 can output the video image, the invention is not lim- 
ited to such an example. That is, the invention can be 
also applied to a case where the other A/V equipment 
which is connected to the A/V amplifier 20 doosnl have 
the video output. In this case, information of the equip- 
ment to be connected is previously recorded and when, 
for example, the forgoing "LIST" key is selected, the in- 
formation of the corresponding equipment is read out 
from the memory 23. An image signal is formed on the 
basis of the read-out information and is displayed on the 
monitor 40. As shown in an example of Fig. 10, the 
above display is performed to the center portion of the 
picture plane 50 shown in Fig. 7 mentioned above. The 
user can select the CD title by, for example, the remocon 
operation on the basis of the display of the picture plane 
50. 

In case of the above example, equipment which is 
connected to the /W amplifier 20 cannot be specified. 
Therefore, in the memory 23, since it is difficult to assure 
an enough area for each of the connected /W equip- 
ment, information of an enough amount as compared 
with the case where the connecting equipment side has 
the video output means cannot be displayed. 

As described above, according to the invention, in 
the A/V system such that a number of fiJV equipment 
are connected, the control signal of the connected /W 
equipment can be transferred to each equipment and, 
in association with the selection of the equipment, the 
control is shifted to the relevant equipment, there is an 
effect such that the user can perform the operation of 
each /V/V equipment without changing and grasping the 
different remocon. 

According to the invention, since the equipment can 
be controlled on the control picture plane which the con- 
nected equipment has, there are effects such that the 
maximum information of the equipment can be obtained 
and the operability is improved. 



Having described specific preferred embodiments 
of the present invention with reference to the accompa- 
nying drawings, it is to be understood that the invention 
is not limited to those precise embodiments, and that 
5 various changes and modifications may be effected 
therein by one skilled in the art without departing from 
the scope or the spirit of the invention as defined in the 
appended claims. 



Claims 

1. A control system of electronic equipment for con- 
trolling a plurality of electronic equipment, the con- 
's trol system comprising: 

one or more electronic equipment which are 
connected by predetermined means and can 
be controlled by a predetermined control sig- 
nal, 

a controller for transferring said control signal 
to at least one of said electronic equipment; 
transfer means for transferring a data signal to 
each of said electronic equipment; 
discriminating means for discriminating the 
contents of said data signal transferred by said 
transfer means; and 

selecting means for selecting said electronic 
equipment on the basis of a discrimination re- 
sult in said discriminating means and displaying 
data from said selected electronic equipment, 
wherein control is shifted to said selected elec- 
tronic equipment. 

A concentrated control system of electronic equip- 
ment according claim 1 , wherein 

said data signal is data to discriminate wheth- 
er function display data regarding said electronic 
equipment is provided in said electronic equipment 
or not. 

A concentrated control system of electronic equip- 
ment according to claim 2, further comprising: 

pointer display data forming means for forming 
pointer display data on the basis of an operation 
of said controller; and 

synthesizing means for synthesizing the dis- 
play data from said electronic equipment and 
said pointer display data in the case where it is 
determined by said discriminating means that 
said selected electronic equipment has the 
function display data regarding said electronic 
equipment. 

4. A concentrated control system of electronic equip- 
ment according to anyone of the preceding claims, 
wherein 
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said data signal includes position information 
on a display picture plane instructed by said con- 
troller, and said selected electronic equipment exe- 
cutes a predetermined control on the basis of said 
position information and said display data. 5 

A controller for use in a system for controlling a plu- 
rality of electronic equipment which comprises 

at least one or more electronic equipment io 
which are connected by predetermined means 
and can be controlled by a predetermined con- 
trol signal, 

transfer means for transferring a data signal to 
each of said electronic equipment, is 
discriminating means for discriminating con- 
tents of said data signal transferred by said 
transfer means, and 

selecting means for selecting said electronic 
equipment on Ihe basis of a discrimination re- 20 
suit in said discriminating means and displaying 
display data from said selected electronic 
equipment, 

and in which a control is shifted to said selected 
electronic equipment on the basis of said con- 2S 
trol signal, 

wherein said control signal is transferred to at 
least one of said electronic equipment for said 
system. 

30 

Electronic equipment which can be controlled by a 
predeten-nined control signal and to which a plural- 
ity of electronic equipment can be connected com- 
prising: 

35 

transfer means for transferring a data signal to 
the other electronic equipment connected; 
receiving means for receiving a data signal 
from the other electronic equipment connected; 
discriminating means for discriminating con- 40 
tents of said data signal received by said re- 
ceiving means; and 

selecting means for selecting said other elec- 
tronic equipment on the basis of a discrimina- 
tion result in said discriminating means and dis- 
playing display data from said selected other 
electronic equipment, 

wherein control is shifted to said other electron- 
ic equipment on the basis of a predetermined 
control signal. so 
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(54) Control system for electronic equipment 

(57) When input equipment is instructed by a remo- 
con on the basis of a display of a monitor, a data signal 
is transmitted from a microcomputer of an AV amplifier 
to a microcomputer of a CD changer. When the signal 
is received by a microcomputer of a CD changer, display 
data is formed in the microcomputer of a CD changer 
on the basis of data in a memory and is outputted. In the 
AV amplifier, a switch Is switched to the CD changer 
side. A cursor is formed by the microcomputer of an AV 
amplifer, the cursor and display data from the CD chang- 
er are synthesized by an image synthesizing circuit and 
displayed on the monitor. When an instruction is gener- 
ated by the remocon on the basis of the display on the 
monitor, position coordinates of the cursor on the picture 
plane are generated from the microcomputer of an /W 
amplifier to the microcomputer of a CD changer. On the 
basis of the display data and the position coordinates, 
the CD changer is controlled by the microcomputer of a 
CD changer. When a predetermined position on the pic- 
ture plane is instructed by the remocon, the control is 
returned to the AV amplifier. 
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